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ATTENTION: 



Sir: 



Decision and Certificate of Correction Branch 
Patent Issue Division 



In accordance with 35 U.S.C. §254, we attach hereto Form PTO/SB/44 and a 
copy of proof of PTO errors and request that a Certificate of Correction be issued in the 
above-identified patent. The following errors appear in the patent as printed: 



Column 33 . line 64, Claim 18, "have a sane polarity" should read 

- have a same polarity - 

(See Preliminary Amendment of 1 1/20/2003, page 9, Claim 11, line 4. 
Claim 11 issued as Claim 7.) 

Column 37, line 35, Claim 18, "as set forth in claim 17" should read 

- as set forth in claim 16 ~ 

(See Preliminary Amendment of 11/20/2003, page 11, Claim 16, line 1. 
Claim 16 issued as Claim 18 and Claim 14 issued as Claim 16.) 

Column 37, line 51, Claim 18, "and is a magnitude" should read 

- and || || is a magnitude - 

(See Preliminary Amendment of 11/20/2003, page 11, Claim 16, last line. 
Claim 16 issued as Claim 18. See also Column 37, Claim 19, line 67 
which contains the correct text.) 

Column 37, line 51, Claim 19, "as set forth in Claim 16" should read 

- as set forth in Claim 17 — 

(See Preliminary Amendment of 11/20/2003, page 17, Claim 30, line 1. 
Claim 30 issued as Claim 19 and Claim 15 issued as Claim 17.) 
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Attorney Docket No. 2316-032210 

Column 40, line 15, Claim 27, "target values value" should read — target value 
(See Preliminary Amendment of 1 1/20/2003, page 14, Claim 24, line 4. 
Claim 24 issued as Claim 27.) 
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PATENT NO. 6,839,605 
dated January 4, 2005 

inventor(S) : Park et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 



Column 33 . line 64, Claim 18, "have a sane polarity" should read 

- have a same polarity - 

Column 37, line 35, Claim 18, "as set forth in claim 17" should read 
-- as set forth in claim 16 - 

Column 37, line 51, Claim 18, "and is a magnitude" should read 

- and || || is a magnitude - 

Column 37, line 51, Claim 19, "as set forth in Claim 16" should read 
as set forth in Claim 17 - 

Column 40, line 15, Claim 27, "target values value" should read » target value 
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Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

PRELIMINARY AMENDMENT 



Sir: 



as follows: 



Prior to initial examination, please amend the above-identified patent application 

Amendments to the Specification begin on page 2 of this paper. 
Amendments to the Claims begin on page 4 of this paper. 
Remarks begin on page 18 of this paper. 
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an AGC gain shortage display unit for determining that an AGC gain shortage has 
occurred if the convergence period is longer than the corresponding preset value arid displaying 
the AGC gain shortage^ 

Claim recurrently amended): The apparatus as set forth in any of claims 

6, 7 and 9 claim 6 , wherein the control fault determination unit further comprises: 

a thickness/width polarity determination unit for determining whether a width 
variation and a thickness variation have a same polarity at a point when a Down Coiler (DC) is 
turned on, and determining that necking has occurred if the two variations have the same polarity; 

a temperature/thickness polarity determination unit for determining whether there 
is a correlation between a temperature variation and a thickness variation, and determining that 
a material and temperature fault has occurred if there is the correlation; 

a thickness/gap occurrence point determination unit for determining whether an 
operator roll gap intervention fault has occurred by determining whether the roll gap intervention 
of the operator has occurred in a stand where the thickness variation occurred; and 

a necking display unit for determining that necking has occurred without a width 
variation if the roll gap intervention has not occurred at the point when the thickness variation. 

occurred, (T^) 

ClaircTt-2. (original): The apparatus as set forth in claim 2, wherein the facility 
fault determination unit comprises: 

a roll eccentricity fault diagnosis module for calculating upper and lower rotation 
frequencies of a backup roll if a thickness deviation between the corresponding target value set 
in the SCC setting unit and the actually measured value is larger than the consumer control 
tolerance, FFT converting an actually measured exit side thickness vialue and calculating a 
frequency fa corresponding to each spectrum intensity using the FFT converted value, 
determining whether there is a point where a value n times the rotation frequency of the backup 
roll and the frequency fa corresponding to each spectrum intensity coincide with each other, 
determining whether the spectrum intensity corresponding to the frequency fa is larger than a 
coefficient set in the SCC setting unit, and displaying a stand where roll eccentricity has 
occurred; and 

a thickness gauge fault diagnosis module for determining whether a thickness 
variation larger than a corresponding preset value has occurred in a period of single sampling if 
the thickness deviation is larger than the control tolerance and the exit side thickness deviation 
is continuously larger than p over a preset value y set in the SCC setting unit, and displaying a 
thickness gauge fault if the thickness variation larger than the preset value has occurred. 
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(3) '<§) 

Claim Lo (currently amended): The apparatus as set forth in clairn>4 ^ ye 15 , 
wherein the correlation calculation unit or spraying correlation calculation unit calculates the 
correlation correlations ("CL C2. C3, Dl. D2, D3) the following Equation 1 if it is assumed that 
two data for calculation of the correlation are f and g, respectively. 

<f>g> 



Cl = 



li/ll-lkll 

N 

(i) 




where G4- Cx (x=l,2,3), Dx(x=l,2,3) is the correlation, f and g are data vectors, 
<f, g> is the inner predict of two vectors, and || || is a magnitude of a vector. 

Clairrvjs^original): The apparatus as set forth in claim 1, the confidence rate 
determination unit comprises: 

a thickness deviation excess determination unit for determining whether a 
thickness deviation between the corresponding target value set in the SCC setting unit and the 
actually measured thickness is larger than a consumer control tolerance; 

a stand mean spectrum intensity calculation unit for calculating a mean spectrum 
intensity of each stand using spectrum intensities of upper and lower backup rolls if the thickness 
deviation is larger than the consumer control tolerance; 

a spectrum intensity mean calculation unit for calculating a mean of spectrum 
intensities at frequencies other than the main frequencies of the upper and lower backup rolls; 

a spectrum intensity comparison unit for calculating a deviation between the 
spectrum intensity at the main frequencies and the spectrum intensity at the frequencies other 
than the main frequencies; and 

a confidence rate calculation unit for calculating the confidence rate of roll 
eccentricity using a deviation between the spectrum intensity obtained in the stand mean 
spectrum intensity calculation unit and the spectrum intensity obtained in the spectrum intensity 
mean calculation unit, if the spectrum intensity obtained in the stand mean spectrum intensity 
calculation unit is higher than the spectrum intensity obtained in the spectrum intensity mean 
calculation unit. 

Claiirp^(priginal): The apparatus as set forth in claim 1, wherein the 
confidence rate determination unit comprises: 
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Claim ^0 (new): The apparatus as set forth in claim J£ , wherein the 
correlation calculation unit or spraying correlation calculation unit calculates the correlations 
(CI, C2, C3, Dl, D2, D3) the following Equation 1 if it is assumed that two data for calculation 
of the correlation are f and g, respectively. 

l/l- 1 

N 



N 

Tsfkgk (i) 



where Cx (x=l,2,3), Dx(x=l,2,3) is the correlation, f and g are data vectors, <f, 
g> is the inner product of two vectors, and |j || is a magnitude of a vector. 
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the a_third step of identifying a front end part, a tail end part and a body part using 
the actually measured data; 

the a_fourth step of calculating on-gauge ratios in the front end part, the tail end 
part and the body part using the preset values of the first step and the actually measured data of 
the second step; 

the a_fifth step of determining whether faults have occurred in the front end part, 
the tail end part and the body part using the preset value of the first step and the on-gauge ratios 
of the fourth step; 

the a^sixth step of determining whether an operator intervention fault, a material 
fault and a control fault have occurred at a point where a sheet thickness fault occurred; and 

the ^seventh step of calculating a confidence rate of the control fault using the 
preset values of the firststep and the actually measured data of the second step. gjz^ 

Clairt^r (currently amended): The method as set forth in claim ^Q, 

wherein the sixth step further comprises the sub - steps steps of: 

determining whether operator intervention has occurred in a roll gap, a roll speed 

and spraying; 

^ determining whether a material fault has occurred using a deviation between the 

entrance and exit side temperatures and the actually measured thickness value; 

determining whether a facility fault by determining whether roll eccentricity or 
a sensor fault has occurred; and 

determining whether a control fault has occurred by determining whether 
/ O examining FSU, AGfTa&d a motor. a 

ClahG-^ACurrently amended): The method as set forth in claim 

wherein the s ub step step of determining whether the operator intervention has occurred further 
comprises: 

the a_first step of presetting a preset target values, such as a target thickness, a 
target load, a target roll speed and a target roll gap according; to rolling conditions value : 

the a_second step of determining whether an amount of roll gap intervention is 
larger than the corresponding preset value set in the SCC setting unit if a sheet thickness 
deviation is larger than a consumer control tolerance, and determining whether an operator roll 
gap intervention fault has occurred by calculating an amount of thickness variation and 
comparing the amount of roll gap intervention with the amount of thickness variation if the 
amount of roll gap intervention is larger than the corresponding preset value; 
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the a_third step of determining whether a roll speed intervention fault has 
occurred by calculating an inter-stand tension and comparing the calculated inter-stand tension 
with the preset tension value set in the SCC setting unit; and 

the a_ fourth step of calculating a sheet thickness using a stand load, comparing the 
calculated sheet thickness with the actually measured thickness, and determining that a spraying 
intervention fault has occurred if a deviation between the calculated sheet thickness with the 
actually measured thickness is smaller than the preset critical value and a pattern of the thickness 
variation coincides wtth^a pattern of an exit side temperature variation. - <J 

Claim-33: (currently amended): The method , as set forth in claim 
wherein the sub step step of determining whether the operator intervention has occurred further 
comprises the step of: 

collecting actually measured data by measuring actually measured data, such as 
a thickness, an entrance side temperature, an exit side temperature, a rolling load and a roll gap 
of the rolled sheet. YgSy 3^ 

Clairn!J^(currently amended): The method as set forth in claim ^ 

wherein the sub step step of determining whether the material fault has occurred further 
comprises the steps of : 

fee a_first step of presetting a preset target value s value , such as a target thickness, 
^5" a target load, a target roll speed and a target roll gap according to rolling conditions; 

I the a_second step of obtaining a sample rolling length using a maximal speed of 

each stand if a thickness deviation between the corresponding target value set in the SCC setting 
unit and the actually measured thickness value is larger than a consumer control tolerance, 
converting a thickness into constant length pitches based on the sample rolling length, and 
/ O calculating a frequency of a period of a skid mark using the thickness data; and 

the a^third step of determining whether a skid mark has occurred by calculating 
a frequency corresponding to each spectrum intensity using the converted value obtained from 
the actually measured thickness FFT conversion unit, searching for a frequency coinciding with 
a frequency of the sldrThaark and evaluating a spectrum intensity of the coinciding frequency. 

Clan»^\currently amended): The method as set forth in claim 2^ 

wherein the sub step step of determining whether the material fault has occurred further 
comprises: 

the a_fourth step of determining whether there is an interval where a sheet 
thickness is suddenly changed; 
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